By E. C. DODDS, M.D.
THE search for a stimulant of respiratory function and, in fact, of the central nervous system in general, has been the subject of experimentation for all time. It is not proposed to discuss in detail the historical aspect of this subject since many of the stimulants popular years ago have now completely dropped out of use since the more exact methods of pharmacological experimentation have proved their inactivity. For the purposes of the present discussion we can confine our attention to two groups of compounds: Firstly, those related to camphor, and secondly, those related to pyridine, and it is with the latter that we shall be more concerned.
The molecular structure of camphor and its related compound, the sodium salt of camphosulphonic acid, is shown by the following formulo.
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From the molecular configuration it can be seen that a number of isomers are possible.. The naturally occurring camphor is dextro-rotatory and the synthetic camphor racemic, but a lvo-rotatory compound is known. The action of the latter is stated to be more powerful on the central nervous system, but from the general pharmacological standpoint we may regard the tbree compounds as equally active.
The camphor described in the British Pharmacopeia is the naturally occurring product, already remarked as dextro-rotatory. The pharmacology of camphor is Bo well known that I do not propose to discuss it in detail. We are only concerned with its general effect, and at the outset we must emphasize that one of the main difficulties in studying camphor, either pharmacologically or therapeutically, is its marked insolubility. It may be administered in oily solution and in this form is Proceedings of the Royal Society of Medicine 26 said to be absorbed from the alimentary tract and, of course, following subcutaneous injection. In the body it is oxidized to an alcohol called camphorol, which is excreted in conjunction with glycuronic acid. Pharmacologically, therefore, it would appear that the action of camphor can, at the best of times, only be very brief.
The main action of camphor is on the circulatory system and it shows an inconstant stimulation of cardiac contraction and removal of arrhythmias. In the words of Sollmann: " The response is, however, inconstant; and only doubtful support of the claimed therapeutic action." This also applies to its action on respiration; in the words of the above-mentioned authority: " The effect of non-convulsant doses are slight and inconstant." It is no exaggeration to say that experienced pharmacologists would find great difficulty in supporting the claims of clinicians that camphor in oil is a powerful stimulant of respiration and circulation. It is difficult to assess the value of its use in collapsed and moribund patients. The difficulty of its insolubility has been overcome by the use of the sodium salt of camphorsulphonic acid (sodium camphorsulphonate) which has the advantage of being easily soluble in water, and it has been recommended that it should be used in a 15% solution. The toxicity of this compound is very slight and pharmacological experiments have shown it to possess all the activity of camphor with the added advantage of solubility. Thus the slight, but definite action of camphor on respiration and the cardiovascular system is rendered surer through even distribution and absorption. Its use bas been recommended in cases in which stimulation of a patient who is to receive a transfusion, is required. The compounds of pyridine include the group of circulatory stimulants which are familiar under the names of nicotine, lobeline, and sparteine. The structure of these compounds can be seen from the following formulte. We -shall also be concerned with one other compound-namely, the 18-carboxylic acid diethylamide of pyridine which is known more familiarly as coramine. It can be seen that these four compounds have one feature in common, namely the pyridine ring, and they all possess the power of stimulating respiration. From the quantitative point of view, coramine is much more powerful than the other three. The injection of such small quantities as 50 mgm. into a 2 kg. rabbit will produce a very marked change in respiration. From the respiratory point of view a very interesting problem arises as to whether these compounds act by direct central stimulation, or peripherally, through the sino-aortic nerve-endings. The work of Heymans and his colleagues at Ghent has shown that it is possible to obtain respiratory stimulation by passing the stimulant over the sino-aortic nerve terminals. The action of respiratory stimulants may therefore be separated and placed under two headings: (1) Those that act peripherally and (2) those that act centrally.
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Nicotine and lobeline, in small quantities appear to act peripherally, but larger doses act by direct stimulation of the respiratory centre. With regard to coramine, the action appears to be merely central, since the action on an animal wlhose sinuses have been denervated appears to be unaffected.
It is with coramine that we are hiere mainly concerned, since this drug has now obtained for itself an established position in the treatmnent of conditions in which stimulation of respiration and circulation are required. We must therefore consider the pharmacological data before proceeding to the clinical. Unlike camphor, coramiine exhibits a very powerful pharmacological eflect in small doses, by mouth or intravenously, and a marked stimulation of the depth and frequency of respiration, together with an increase in the force of cardiac contraction, slhown by an increase in blood-pressure. If it is given in large doses to animals definite evidence of cerebral stimulation can be seen, since the animal becomes nervous and jumpy, whilst slightly larger doses may produce convulsions. It can be proved that the action on the heart is entirely through the central nervous system, and therefore it is unfair in every way to compare this drug with digitalis. It is also possible to obtain evidence that coramine constricts the peripheral blood-vessels. There is no doubt concerning these pharmacological actions, since they have been confirmed in a number of laboratories.
Turning now to the clinical side, it is my intention only to introduce the main indications. The drug has been used extensively in all conditions associated with shock and depressed circulatory and respiratory states. These include, among the most prominent, diabetic coma, post-ancesthetic collapse, pneumonia in certain stages, and a number of other conditions. It can well be seen that from the pharmacological data presented, very valuable results should be expected with this substance. I will here only relate my own experience with regard to the drug's action in diabetic coma.
In diabetic coma the blood-pressure is usually low, and the patient suffers from a very depressed circulation, the force of cardiac contraction being poor. In the ternminal stages the pulse is imperceptible at the wrist, and the colour of the patient is very bad. An injection, intravenously, of large doses of coramine produces an immediate change in the patient. The pulse becomes perceptible at the wrist, and the colour will return. There can be no doubt that if the diabetic condition can be got in hand, such a patient will have very much better chance than one whose circulation lhas not been stimulated. Other drugs, such as adrenaline and ephedrine, appear to have little or no effect on this condition.
Discussion.-Dr. R. A. YOUNG said that it was always a joy when a drug which had been used empirically with apparent success was established as useful by scientific authorit,y.
He renmembered that cam-lphor had been regarded by pharmacologists as being of little or no use as a cardiac or respiratory stimulant, but many physicians had been glad to employ it in cases of pneumonia, and had thought that it was helpful. Another group of drugs, of which coramine was a notable exaimiple, had established a reputation clinically, and it was gratifying to find that the pharmacologists showed that their investigation of drugs of this kind afforded a scientific justification for their use. He (Dr. Young) had einployed these drugs for many years, as a substitute for camphor, at first subcutaneously and intramuscularly, and inore recently by the intravenous route, and he had seen what he regarded as dramnatic results. He instanced the case of a young man admitted in a collapsed condition with spontaneous pneumiothorax. He was unconscious, cold, and blue. The intravenous admiiinistration of
